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A patient is described with an unruptured aneurysm of 
the noncoronary sinus of Valsalva that occupied the right 
ventricular inflow tract and caused dynamic tricuspid 
stenosis and insufficiency. Results of two-dimensional 
echocardiography delineated the anatomy of the aneu-
Aneurysms of the sinus of Valsalva are an infrequent oc•
currence. Meyer et a1. (1) reported that only 0.43% of all 
procedures for surgically corrected heart disease during a 
17 year period were performed for such aneurysms. Patients 
usually become symptomatic in the second or third decade 
of life when rupture of the aneurysm occurs. The most 
notable presenting feature is congestive heart failure with a 
left to right aortocardiac shunt (2,3). 
An unruptured aneurysm of the sinus of Valsalva is usu•
ally an incidental finding in patients with valvular abnor•
malities or a ventricular septal defect (4,5). It also may 
cause arrhythmias or conduction disturbances involving the 
atrioventricular (A V) node or bundle branch system (6,7). 
Rarely has an isolated unruptured aneurysm of the sinus of 
Val salva resulted in hemodynamic compromise (8-10). We 
describe a patient whose unruptured aneurysm both impeded 
flow across the tricuspid valve and created tricuspid insuf•
ficiency. 
Case Report 
A 28 year old white man was admitted to the Texas Heart 
Institute with a 6 week history of progressive fatigue, dysp-
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rysm and pulsed Doppler examination provided evidence 
that the aneurysm was unruptured. The unruptured an· 
eurysm was resected successfully. 
(J Am Coil CardioI1986;7:1177-81) 
nea on exertion, palpitation and weight loss. He had no 
history of fever, cough, orthopnea. peripheral edema or 
syncope. 
Clinical features. On admission, physical examination 
revealed a blood pressure of 110/90 mm Hg in both arms. 
The pulse rate was regular (lOO/min). With the patient sit•
ting, the jugular venous pulse was elevated to the angle of 
the jaw. Prominent precordial impulses were palpable along 
the left sternal border coincident with the first and second 
heart sounds. An early systolic ejection sound was followed 
by a grade 4/6 mid-systolic murmur at the third intercostal 
space along the left sternal border. This increased with in•
spiration. A loud high-pitched early diastolic sound was 
heard but was not followed by a diastolic rumble. Tnere 
was moderate hepatomegaly. Chest roentgenography re•
vealed no cardiomegaly. Electrocardiography demonstrated 
sinus tachycardia, biatrial abnormality, first degree A V block 
and right bundle branch block. 
Noninvasive studies. Two-dimensional echocardiog•
raphy demonstrated an aneurysm originating from the base 
of the aorta (Fig. IA). The aneurysm extended to the right 
ventricular inflow tract and appeared to straddle the tricuspid 
valve orifice. In diastole it protruded farther into the right 
ventricle, causing the interventricular septum to bulge into 
the left ventricle. In systole it moved into the right atrium 
(Fig. lB). The right-sided cardiac chambers were markedly 
enlarged. The left atrium and left ventricle appeared to be 
compressed. 
Pulsed Doppler echocardiography with the sa,mple vol•
ume at the neck and within the sac of the aneurysm showed 
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Figure 1. Two-dimensional echocardiograms. A, Parasternal short•
axis view. The large aneurysm (AN) originates from the aorta 
(Ao), Band C, Apical four chamber view. B, During systole, the 
aneurysm prolapses into the right atrium (RA). The tricuspid val.ve 
is obscured by the aneurysm. C, During diastole, the mterventnc•
ular septum (S) has a convex appearance toward the left ventri~le, 
probably as a result of displacement by the aneurysm. mv = mitral 
valve; RV = right ventricle. 
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Figure 2. Doppler echocardiography and phonocardiography. A, 
Parasternal short-axis projection with the Doppler sample volume 
(sv) in the right atrium (RA). B, Pulsed Doppler velocity tracing 
obtained with the sample volume in the right atrium demonstrating 
positive and negative deflections in both systole and diastole. 
AN = aneurysm: Ao = aorta. C, Phonocardiogram recorded at 
the apex with a medium filter demonstrating an early systolic 
munnur (SM) and an early diastolic sound-"aneurysm plop" 
(AP). The simultaneous jugular venous pressure tracing demon•
strates prominent a and v waves with a rapid y descent. 
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low velocity diastolic blood flow. With the sample volume 
in the right atrium, anterograde and retrograde flow were 
noted in both systole and diastole (Fig. 2A and B). A phono•
cardiogram, recorded simultaneously with the jugular ve•
nous pressure tracing, demonstrated prominent a and v waves 
with a rapid y descent. An early diastolic sound was recorded 
coincident with the nadir of the y descent (Fig. 2C). 
Cardiac catheterization. Ascending aortography and 
left ventriculography demonstrated a large unruptured an•
eurysm originating from the noncoronary aortic sinus with 
protrusion into the right atrium (Fig. 3A). A biscuspid aortic 
valve was also observed but was not significant hemody•
namically. During right heart catheterization multiple at•
tempts to cross the tricuspid valve were unsuccessful. Mean 
right atrial pressure was 20 mm Hg (a wave = 24, v wave 
= 24); oxygen saturation was 58%. Injection of contrast 
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Figure 3. Angiocardiography. A, Left ventriculogram in the an•
teroposterior projection revealing an aneurysm (AN) of the non•
coronary sinus of Valsalva. B, Contrast injection into the right 
atrium (RA) outlines the aneurysm protruding into the right ven•
tricle (RV) in late diastole. Ao = aorta; LV = left ventricle. 
material into the right atrium outlined the aneurysm (Fig. 
3B), which appeared to swing in a peduncular fashion with 
the cardiac cycle. In diastole the aneurysm protruded through 
the tricuspid valve; during systole it withdrew toward the 
Figure 4. A, Photograph of aneurysm of the sinus of Val salva in 
systole as seen from the operating surgeon's perspective. B, Art•
ist's drawing with the anterior right atrial and ventricular walls 
removed for clarity. Asc Ao = ascending aorta; lVC = inferior 
vena cava; RVOT = right ventricular outflow tract; SVC = su•
perior vena cava; TV = tricuspid valve. 
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right atrium. The presence of the aneurysm markedly slowed 
opacification of the right ventricle. 
Surgery. The patient underwent a median sternotomy 
with cannulation of both the venae cavae and the ascending 
aorta for cardiopulmonary bypass. Cold (4°C) potassium 
crystalloid cardioplegic solution and topical hypothermia 
were used for myocardial protection. The aneurysm, ex•
posed through a right atriotomy, appeared to be 6 cm in 
diameter; its lower edge abutted the septal leaflet of the 
tricuspid valve and extended into the right ventricle (Fig. 
4). Through a transverse aortotomy, the origin of the an•
eurysm was identified at the base of the noncoronary cusp 
of the aortic valve. The aneurysm was resected and the 
origin closed with a Dacron patch graft. The left and right 
aortic cusps were fused, necessitating a commissurotomy. 
The septal leaflet of the tricuspid valve was observed to be 
traumatized but intact. A DeVega anuloplasty was per•
formed on the dilated tricuspid valve anulus. The patient 
was weaned from cardiopulmonary bypass without difficulty 
and his postoperative course was uneventful. 
Discussion 
This case is unusual in that it represents an unruptured 
aneurysm of the sinus of Valsalva that protruded into the 
right atrium and across the tricuspid valve, partially ob•
structing right ventricular inflow. In systole, the aneurysm 
withdrew toward the right atrium, resulting in marked tri•
cuspid insufficiency. 
DitTerentiation from right atrial myxoma. The clini•
cal features of this patient mimicked those of right atrial 
myxoma. On physical examination, a protodiastolic "an•
eurysm plop" was auscultated. There was a prominent early 
systolic sound that represented either the sound of the an•
eurysm being ejected from the right ventricle or the ejection 
click of the bicuspid aortic valve. No diastolic murmur was 
heard, but this murmur was also absent in 6 of 18 cases of 
right atrial myxoma and documented tricuspid valve gra•
dient reviewed by Morrissey et al. (11). In our patient the 
jugular venous pressure tracing revealed both a prominent 
a wave and v wave with a rapid y descent. The y descent 
ended abruptly coincident with the recording on the phon•
ocardiogram of the "aneurysm plop." These findings are 
similar to those of Sannerstedt and others (12-14) in patients 
with a prolapsing right atrial myxoma that resulted in dy•
namic obstruction to right ventricular filling. 
Previous reports. We know of no other reported case 
of an unruptured aneurysm of the sinus of Valsalva impeding 
right ventricular inflow. Kerber et al. (9) described one 
patient who successfully underwent surgical excision of an 
unruptured aneurysm of the sinus of Valsalva obstructing 
the right ventricular outflow tract. Ellis et al. (10) were the 
first by means of two-dimensional echocardiography to dem-
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onstrate right ventricular outflow obstruction in a patient 
with an unruptured aneurysm of the sinus of Val salva and 
aortic insufficiency. Bulkley et al. (8) reported four cases 
of unruptured aneurysm of the sinus of Valsalva that sim•
ulated right-sided valvular heart disease. One patient with 
low cardiac output and tricuspid regurgitation ultimately 
died of intractable heart failure. On postmortem examination 
an aneurysm of the sinus of Valsalva was noted to originate 
from the noncoronary cusp. The aneurysm immobilized the 
septal leaflet of the tricuspid valve, rendering it incompetent. 
The three other patients had an aneurysm originating from 
the right coronary sinus with obstruction of the right ven•
tricular outflow tract. In none of the cases reported by Bulk•
ley et al. (8) was the diagnosis of aneurysm of the sinus of 
Valsalva considered before the patient's death. 
Pulsed Doppler echocardiography. Two-dimensional 
echocardiography has facilitated the diagnosis of aneurysm 
of the sinus of Valsalva (15). Contrast echocardiographic 
studies have enabled further definition of the aneurysm and 
identification of left to right shunts (16). Recently, pulsed 
Doppler echocardiography was used to detect an aortocar•
diac shunt in two patients with a ruptured aneurysm (17). 
In both patients continuous turbulent flow was noted. In our 
patient, evidence provided by the pulsed Doppler recording 
with the sample volume inside the aneurysm suggested fill•
ing of the aneurysm in diastole and no left to right shunt. 
With the sample volume placed in the right atrium, the 
spectral plot in Figure 3 was recorded. The sinus of Valsalva 
aneurysm was located between the tricuspid valve and the 
Doppler sample volume. Within each cardiac cycle, the 
Doppler shifts produced clear quadriphasic signals indicat•
ing blood flow reversal during systole and diastole. An initial 
systolic forward flow (positive) is followed by a negative 
phasic pattern (18). This is consistent with late tricuspid 
regurgitation associated with the pulsatile aneurysm en•
croaching through the tricuspid orifice. The to and fro Dop•
pler shift repeats itself during diastole. 
There is no simple explanation for this complex Doppler 
pattern. It is hypothesized that although there was no direct 
flow from the aorta into the right atrium, the aneurysm 
transmitted its intracavitary pressure (approximating aorta) 
into the right atrium. Additionally, the aneurysm had sig•
nificant alterations in volume as a result of pulsatile pressure. 
These intraaneurysmal volume-pressure changes, in addi•
tion to the movement of the aneurysm and its location in•
terfering with tricuspid valve function, resulted in the un•
usual Doppler pattern observed. 
Conclusions. Unruptured aneurysm of the sinus of Val•
salva should be included in the differential diagnosis in 
patients with right ventricular inflow obstruction. Two-di•
mensional echocardiography with Doppler recording can aid 
in defining the functional anatomy of this infrequent cardiac 
anomaly. 
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